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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March 
5, 2004 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 11-13, 15, 19, 20 and 22 -25 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US Patent Application Publication No. 2001/0021541 to Akram 
et al. in view of US Patent Application Publication Numbers 2002/0163055 and 
2002/0170746 to Thomas and Master et al. respectively and US patent No. 6,355,507 
to Fanworth. 

Regarding claim 1 1 , Akram et al. discloses a method of forming a chip scale 
package, comprising the steps of: 

providing one or more chips (Fig. 1, (12)) having I/O pads (Fig. 6 (16)) with UBM 
layer (Fig. 6 (23)) on the surface of the I/O pads; 
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providing a substrate (Fig. 1 A(1 18)) with a thickness of up to 250 microns 
(section [0053]), which is within the claimed range; 

applying an adhesive layer over said substrate (paragraph [0052]), forming an 
ad-substrate composite; 

forming openings (21) in the ad-substrate composite to match the spacing of 
corresponding the I/O pads (16) of the chip; 

attaching the chips on the ad-substrate composite wherein the I/O pads of the 
chips are placed on the corresponding openings on the ad-substrate composite to form 
a package (10); 

performing ball mounting over the openings on said ad-substrate of the package 
(22, 24); and 

forming the CSP. 

Akram et al. does not teach an adhesive layer with a thickness between 10 to 
100 microns. Akram et al. is silent with respect to the thickness of the adhesive layer, 
only mentioning that an adhesive is applied. It would have been obvious to one of 
ordinary skill in the art to arrive at the optimal thickness of the adhesive layer through 
routine experimentation, since it is desirable to provide adhesive layers having sufficient 
adhesiveness. "Where the general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by routine experimentation." 
In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Moreover, one 
having ordinary skill in the art would have been required to arrive at the optimal 
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thickness of the adhesive though experimentation, since Akram does not disclose the 
preferred thickness. 

Akram et al. does not teach sawing the substrate to form the CSP. Sawing is a 
known method of singulation, as taught by Thomas (paragraph [0036]) and it would 
have been obvious to one of ordinary skill in the art to use a known and frequently 
practiced method of singulation, since it is desirable to use proven methods. 

Akram et al. further teaches using a polymeric substrate (sections [0016] and 
[0051] - [0053]). Akram et al. does not teach using bismaleimide triazine, a known 
polymer, for the substrate, as evidenced in paragraph [0035] of Master et al. It would 
have been obvious to one of ordinary skill in the art to employ the use of a known 
polymer, since it is desirable to use reliable materials that are suitable for the intended 
use. 

Akram et al. does not teach forming a molding material around the package. 
Fanworth teaches forming a molding material around the package (Fig. 4 (32); Col. 6, 
lines 30 - 35). It would have been obvious for one of ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Fanworth into the method taught 
by Akram et al., since it is desirable to protect the chip from contamination and damage. 

Regarding claim 12, Akram et al. teaches a method, wherein the chip comprises 
silicon (Paragraph [0005]). 

Regarding claim 13, Akram et al. teaches a method, wherein the I/O pads are an 
area array type (paragraph [0048]). 
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Regarding claim 15, Akram et al. teaches a method, wherein the substrate 
comprises a ball grid array. 

Regarding claim 19, Akram et al. teaches a method, wherein forming the 
openings is accomplished by mechanical or laser drilling, or screen printing (paragraph 
[0084]). 

Regarding claim 20, neither Akram et al., nor Fanworth, Thomas or Masters et al. 
teach a method, wherein the openings have a diameter between 350 to 900 microns. It 
would have been obvious to one of ordinary skill to arrive at the optimal diameter 
through routine experimentation, since it is desirable for the diameter to be a sufficient 
size for the contacts. 

Regarding claim 22, Akram et al. does not teach a method, wherein the molding 
comprises epoxy resin. Fanworth teaches a method, wherein the molding comprises 
epoxy resin. It would have been obvious to one of ordinary skill to incorporate the 
teaching of Fanworth into the method taught by Akram et al. for reasons discussed 
above. 

Regarding claim 23, Akram et al. and Fanworth do not teach a device wherein 
the molding material has a thickness between 100 to 500 microns. It would have been 
obvious to one of ordinary skill to arrive at the optimal thickness of the molding through 
routine experimentation, since it is desirable for the molding to be structurally sound. 

Regarding claim 24, Akram et al. does not teach a method, wherein the ball 
mounting is accomplished with a solder comprising tin-lead or tin-silver alloy. Fanworth 
teaches a method, wherein the ball mounting is accomplished with a solder comprising 
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a tin-lead alloy (Col. 5, lines 29 - 34). It would have been obvious to incorporate the 
teaching of Fanworth into the method taught by Akram et al. for reasons discussed 
above. Additionally, the tin-lead alloy and tin-silver alloy are known materials that are 
well suited for the intended use. 

Regarding claim 25, neither Akram et al. nor Fanworth teach a method, wherein 
the height of the ball mountings is between 300 and 800 microns. It would have been 
obvious to arrive at the optimal height through routine experimentation, since it is 
desirable for the ball mounting to have a size that would ensure a reliable contact. 

4. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram, 
Fanworth, Thomas and Masters et al. as applied to claim 1 1 above, and further in view 
of US Patent No. 5,882,956 to Umehara et al. 

Neither Akram et al., nor Fanworth, Thomas or Masters et al. teach a method, 
wherein the adhesive layer comprises polyimide thermocompression adhesive. 
Umehara et al. teach using a polyimide thermocompression adhesive (Col. 2, lines 50 - 
55). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a polyimide thermocompression adhesive, since it is a 
known material and it is desirable to use materials that are well suited for the intended 
use, as well as employing reliable adhesives. 

5. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram 
et al., Fanworth, Thomas and Masters et al. as applied to claims 1 1 - 15, 17, 19 - 20 
and 22 - 25 above, and further in view of US patent No. 6,265,782 to Yamamoto et al. 
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Neither Akram et al. f nor Fanworth, Thomas or Masters et al. teach a method, 
wherein the attaching is accomplished by subjecting the adsubstrate to a temperature 
between 250° to 350° C at a pressure between 1 .5 to 2.5 Mega Pascals. Yamamoto et 
al. teaches a method, wherein the attaching is accomplished by subjecting the 
adsubstrate to a temperature between 250° to 350° C at a pressure between 1.5 to 2.5 
Mega Pascals (Col. 9, lines 31 - 33 and 42 - 44). It would have been obvious to 
incorporate the method taught by Yamamoto et al. into the proposed method taught by 
Akram et al., Fanworth, Thomas and Masters et al., since it is desirable to form a 
satisfactory bond. 

6. Claims 42 - 45 and 47 - 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Akram et al. in view of Fanworth, Thomas, Master et al. and 
Yamamoto et al. 

Regarding claim 42, Akram et al. discloses a method of forming a chip scale 
package, comprising the steps of: 

providing one or more chips (Fig. 1, (12)) having I/O pads (Fig. 6 (16)) with UBM 
layer (Fig. 6 (23)) on the surface of the I/O pads; 

providing a substrate (Fig. 1 A(1 18)) with a thickness of up to 250 microns 
(section [0053]), which is within the claimed range; 

applying an adhesive layer over said substrate (paragraph [0052]), forming an 
ad-substrate composite; 

forming openings (21) in the ad-substrate composite to match the spacing of 
corresponding the I/O pads (16) of the chip; 
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attaching the chips on the ad-substrate composite wherein the I/O pads of the 
chips are placed on the corresponding openings on the ad-substrate composite to form 
a package (10); 

performing ball mounting over the openings on said ad-substrate of the package 
(22, 24); and 

forming the CSP. 

Akram et al. does not teach an adhesive layer with a thickness between 10 to 
100 microns. Akram et al. is silent with respect to the thickness of the adhesive layer, 
only mentioning that an adhesive is applied. It would have been obvious to one of 
ordinary skill in the art to arrive at the optimal thickness of the adhesive layer through 
routine experimentation since it is desirable to provide adhesive layers having sufficient 
adhesiveness. "Where the general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by routine experimentation." 
In re Allen 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). Moreover, one 
having ordinary skill in the art would have been required to arrive at the optimal 
thickness of the adhesive though experimentation, since Akram does not disclose the 
preferred thickness. 

Akram et al. does not teach sawing the substrate to form the CSP. Sawing is a 
known method of singulation, as taught by Thomas (paragraph [0036]) and it would 
have been obvious to one of ordinary skill in the art to use a known and frequently 
practiced method of singulation, since it is desirable to use proven methods. 
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Akram et al. further teach using a polymeric substrate (sections [0016] and 
[0051] - [0053]). Akram et al. does not teach using bismaleimide triazine, a known 
polymer, for the substrate, as evidenced in paragraph [0035] of Master et al. It would 
have been obvious to one of ordinary skill in the art to employ the use of a known 
polymer, since it is desirable to use reliable materials that are suitable for the intended 
use. 

Akram et al. do not teach forming a molding material around the package. 
Fanworth teaches forming a molding material around the package (Fig. 4 (32); Col. 6, 
lines 30 - 35). It would have been obvious for one of ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Fanworth into the method taught 
by Akram et al., since it is desirable to protect the chip from contamination and damage. 

Akram et al. do not teach a method, wherein the attaching is accomplished by 
subjecting the adsubstrate to a temperature between 250° to 350° C at a pressure 
between 1 .5 to 2.5 Mega Pascals. Yamamoto et al. teach a method, wherein the 
attaching is accomplished by subjecting the adsubstrate to a temperature between 250° 
to 350° C at a pressure between 1 .5 to 2.5 Mega Pascals (Col. 9, lines 31 - 33 and 42 - 
44). It would have been obvious to incorporate the method taught by Yamamoto et al. 
into the proposed method taught by Akram et al. and Fanworth since it is desirable to 
form a satisfactory bond. 

Regarding claim 43, Akram et al. teach a method, wherein the chip comprises 
silicon (Paragraph [0005]). 
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Regarding claim 44, Akram et al. teach a method, wherein the I/O pads are an 
area array type (paragraph [0048]). 

Regarding claim 45, Akram et al. teach a method, wherein the substrate 
comprises a ball grid array. 

Regarding claim 47, Akram et al. teaches a method, wherein forming the 
openings is accomplished by mechanical or laser drilling , or screen printing (paragraph 
[0084]). 

Regarding claim 48, Regarding claim 20, neither Akram et al., Fanworth, 
Thomas, Masters et al or Yamamoto et al. teach a method, wherein the openings have 
a diameter between 350 to 900 microns. It would have been obvious to one of ordinary 
skill to arrive at the optimal diameter through routine experimentation, since it is 
desirable for the diameter to be a sufficient size for the contacts. 

Regarding claim 49, Akram et al. does not teach a method, wherein the molding 
comprises epoxy resin. Fanworth teaches a method, wherein the molding comprises 
epoxy resin. It would have been obvious to one of ordinary skill to incorporate the 
teaching of Fanworth into the method taught by Akram et al. for reasons discussed 
above. 

Regarding claim 50, Akram et al. does not teach a method, wherein the ball 
mounting is accomplished with a solder comprising tin-lead or tin-silver alloy. Fanworth 
teaches a method, wherein the ball mounting is accomplished with a solder comprising 
a tin-lead alloy (Col. 5, lines 29 - 34). It would have been obvious to incorporate the 
teaching of Fanworth into the method taught by Akram et al. for reasons discussed 
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above. Additionally, the tin-lead alloy and tin-silver alloy are known materials that are 
well suited for the intended use. 

Regarding claim 51, neither Akram et al. nor Fanworth, Thomas, Masters et al. or 
Yamamoto et al. teach a method, wherein the height of the ball mountings is between 
300 and 800 microns. It would have been obvious to arrive at the optimal height 
through routine experimentation, since it is desirable for the ball mounting to have a size 
that would ensure a reliable contact. 

7. Claim 46 rejected under 35 U.S.C. 103(a) as being unpatentable over Akram et 
al., Thomas, Masters et al. and Yamamoto et al. as applied to claim 42 above, and 
further in view of Umehara et al. 

Neither Akram et al., Fanworth, Thomas, Masters et al. or Yamamoto et al. teach 
a method, wherein the adhesive layer comprises polyimide thermocompression 
adhesive. Umehara et al. teach using a polyimide thermocompression adhesive (Col. 2, 
lines 50 - 55). It would have been obvious to one having ordinary skill in the art at the . 
time the invention was made to use a polyimide thermocompression adhesive, since it 
is a known material and it is desirable to use materials that are well suited for the 
intended use, as well as employing reliable adhesives. 

Allowable Subject Matter 

8. Claims 26 - 32 and 34 - 41 are allowed. 

Response to Arguments 

9. Applicant's arguments filed March 5, 2004 have been fully considered but they 
are not persuasive. 
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Applicant argues that the combination of Akram et al. and Fanworth does not teach a 
process wherein vias are opened in the ad-substrate followed by attaching the chip to 
the ad-substrate. Akram et al. teach each of the steps of forming openings in the ad- 
substrate composite and attaching the chips on the ad-substrate composite to form a 
package. There is nothing in the claims require a specific order of performing each 
step. The open claim language only requires that each of the steps are included in the 
method. Additionally, it has been held that the selection of any order of process steps is 
prima facie obvious in the absence of new or unexpected results. See Ex parte Rubin, 
128 USPQ 440 (Bd. App. 1959) (Prior art reference disclosing a process of making a 
laminated sheet wherein a base sheet is first coated with a metallic film and thereafter 
impregnated with a thermosetting material was held to render prima facie obvious 
claims directed to a process of making a laminated sheet by reversing the order of the 
prior art process steps.). See also In re Burhans, 154 F.2d 690, 69 USPQ 330 (CCPA 
1946). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W Owens whose telephone number is 571- 
272-1662. The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Douglas W. Owens 
Patent Examiner 



